Stimulation of facilitated [3H]uridine transport by thyroid hormone in GH1 cells. Evidence for regulation by the thyroid hormone nuclear receptor.
We have previously shown that 3,5,3'-triiodo-L-thyronine (L-T3) stimulates cell growth and a 4- to 8-fold increase in growth hormone mRNA in GH1 cells. These effects appear to be mediated by a thyroid hormone nuclear receptor with an equilibrium dissociation constant for L-T3 of 0.2 nM and an abundance of about 10,000 receptors per cell nucleus. In this report, we show that L-T3 exerts a pleiotypic effect on GH1 cells to rapidly (within 2 h) stimulate [3H]uridine uptake to a maximal value of 2.5- to 3-fold after 24 h. This results from an increase in the number of functional uridine "transport sites" as shown by studies documenting an increase in the apparent Vmax with no change in the Km, 17 microM. Although the labeling of the cellular uridine pool and pools of all phosphorylated uridine derivatives was increased by L-T3, there was no change in the relative amounts of the individual pools in cells incubated with or without hormone. The intracellular concentration of [3H]uridine was estimated to be similar to that of the medium, suggesting that facilitated transport mediates [3H]uridine uptake. That this increase in [3H]uridine transport was nuclear receptor-mediated is supported by the excellent correspondence of the L-T3 dose-response curve for [3H]uridine uptake and that for L-T3 binding to receptor. Finally, inhibition of protein synthesis by cycloheximide and RNA synthesis by actinomycin D demonstrated that the L-T3 effect required continuing protein and RNA synthesis. These results are consistent with an effect of the L-T3-nuclear receptor complex to increase uridine uptake in GH1 cells by altering the expression of gene(s) essential for the transport process.